The aim of the present study was to identify virulent Newcastle disease viruses (NDVs) circulating in broilers in Kafrelsheikh Governorate during the year 2017. Recognition of the virulent NDV strains to identify their degree of identity with the currently used vaccines against Newcastle disease in order to predict degree of protective immunity that can be offered by traditionally vaccines used against these virulent NDVs. The obtained results revealed presence of 11 samples positive for NDV as detected by inoculation into chick embryo via allantoic cavity route followed by HA and HI test. Furthermore, by using specific primers for F region to detect genotype VII, only 4 out of the positive 11 samples belonged to class II genotype VII sub genotype d were detected.
Introduction
Newcastle disease (ND), a highly infectious viral disease targeting both wild and domestic bird species, was first detected in a poultry flock near the town Newcastle on Tyne (UK) (1) . Newcastle disease virus (NDV), a member of the Paramyxoviridae family, is designated avian paramyxovirus serotype1. ND was first determined in Egypt by (2) . According to virulence of NDV strain ND, the severity of the disease ranged o from subclinical infection to death (3) . Virulent NDV strains which belong to genotype VII sub-genotype d are frequently isolated from Egyptian chicken farms causing severe economic loses especially in Kafrelsheikh Governorate (4) . The pathogenesis of NDV depends on the virulence of the infecting virus and its tropism. The host to a large extent plays an important role in the virulence of NDV strains. Chickens are highly susceptible while ducks and geese may not show clinical signs when infected, even by lethal strains to chickens, in which the age, immune status of the bird, dose of the virus and route of exposure; nasal, oral, and ocular; appear to emphasize the respiratory nature of the disease (5). All these factors in addition to concurrent infection and environmental stressors go a long way to determine the course of the disease or infection (6) .
Based on results obtained from phylogenetic analysis, it was postulated that gene mutations can induce conversion of the non or low virulent NDV strains into virulent or high virulent strains (7) . Thus, percussions should be considered regarding the current applied diagnosis and control methods of ND, mainly due to enormous amounts of live vaccines used throughout the world (7) . So, the detection of the NDV by virus isolation by inoculation in 196 A. El-Shawadfi, F. El-Khyat, A. El-Gohary fertilized chicken eggs was still acting the prescribed method for the international trade and remained the method of choice for confirmatory diagnosis (8) and (9) . Molecular detection of the F0 cleavage site sequence of NDV by PCR was used not only in characterization of NDV but also as a good predictor for NDV virulence (10).
Frequent occurrence of ND outbreaks in broiler flocks in Kafrelsheikh Governorate and the unknown sources of the virulent NDVs in these outbreaks were the integral factor to conduct this study. Therefore, this study aimed to recognize the new virulent NDV strains and compare the isolated sequences with those currently used in vaccines against ND. Consequently, these data could help us to achieve a perfect immune response. In the present study, we also used conventional methods and modern molecular techniques for accurate diagnosis of NDV
Materials and methods

Samples, inoculation, HA and HI
Spleen, liver, trachea, lung and cecal tonsils were collected from sick birds from 50 suspected flocks located at Kafrelsheikh governorate. Samples from each individual flock were pooled together. Pooled samples were minced and diluted with phosphate buffered saline 10%, centrifuged and used for inoculation of 10 days chick embryo via allantoic cavity route (11) . Allantoic fluid was harvested after 3 days, kept at -20 until tested by HA followed by HI test using 96 well microtiter plates and reference antisera (8) . The HI endpoint was determined as the highest dilution of the serum that causing complete inhibition of HA activity of 4HA unit of antigen.
Rreal time PCR (qPCR)
qPCR (F-assay)-was performed according to (12) , to detect virulent NDVs dependant on the amino acid sequence around this site 112-117 of the F gene using the following oligonucleotide primers and probes.
Forward:
F+4839 TCCGGAGGATACAAGGGTCT
Reverse:
Molecular diagnosis using RT-PCR
Before sequencing the positive isolated strains detected by qPCR, we performed reverse transcription PCR (RT-PCR) to prepare F gene for sequencing. This was conducted using the following primer sequences: NDV-M2: 5' TGGAGCCAAACCCGCACCTGCGG-3' and NDV-F2: 5'-GGA GGA TGT TGG CAG CATT-3' as previously described (13) . The PCR products were visualized by 1.5 % agarose gel electrophoresis. Two ways sequencing was carried out by MacroGene Company, South Korea and the obtained sequences were annotated and analyzed by Geneious software version 4.6.4 (14) .
Results
Inoculation of the 50 specimens in fertilized chick eggs resulted in 12 positive allantoic fluid samples as detected by slide hemagglutination agglutination (HA) test. The hemagglutination inhibition (HI) test revealed that 11 out of 12 allantoic fluid samples were positive for NDV ( Table 1) .
The qPCR (F-assay) for detection of virulent NDV revealed that only 4 (1, 5, 10, 11) out of 12 farms were positive as compared to the control FAM 18.93 with amplification plots 19.32-32.5. This indicates that these positive samples were virulent NDV isolates. While the other 8 farms (2, 3, 4, 6, 7, 8, 9, 12) were non virulent NDV isolates. (Table 2 ). The virulence depended on the theory of amino acid sequences in F0 at the site of 112-117 in which at least three basic amino acids at the position of residues 113 to 116 and phenylalanine (F) at 117 are present (10)
Before sequencing we isolated F gene (that encoded F-protein including the F0 cleavage site) using RT-PCR and positive samples gave PCR products with size of 109 bp similar to positive control samples (Fig.1) . After sequencing, we found 2 virulent NDV isolates NDV/Egypt/Kafrelsheikh1/2017 and NDV/Egypt/Kafrelsheikh 2/2017 strains (these sequences were deposited in GenBank databases) which both related to the genotype VII sub-genotype d. Similarly, (15) also determined genotyping of NDV isolates using the same gene.
Comparing (Fig. 2) . All these strains belonged to genotype VII sub genotype d as agreed and confirmed by previous studies (4), (16) and (17). 
Conclusion
The obtained results revealed that Egyptian chicken contained virulent NDV strains, especially class II genotype VII sub genotype d, which may be associated with severe economic losses of ND in Egypt in general and in Kafrelshiekh Governorate in particular.
